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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and an apparatus for continuously 
manufacturing an industrial porous film in which porous characteristics such as a film thickness, 
a pore size, a porosity and the like can be homogeneously controlled. 

SOLUTION: The method for continuously manufacturing the porous film comprises the step of 
forming a polymer solution cast film having a uniform thickness by supplying a polymer solution 
onto a belt conveyor or a cast drum, the step of continuously supplying a liquid-like protective 
layer, the step of precipitating the porous polymer film by moving the foamed laminate in a 
solidifying liquid, the step of stabilizing the structure of the porous film, and the step of 
releasing the porous polymer film. The apparatus for manufacturing the same is provided. 



LEGAL STATUS 

[Date of request for examination] 04.03.2004 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



BEST AVAILABLE COPY 

http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAkRaOfMDA41 51 651 28P1 ... 05/04/1 3 




(is) B*m&tHT (jp) (12) Q If) i|# ifr $g (a) mmffmm^mm^ 

#^2003-165128 
(P2003-165128A) 
(43)&BIB ^15^ 6 £10 0(2003.6.10) 



(51) IntCL 7 




F I 


f-?3-F(##) 


B 2 9 C 41/24 




B 2 9 C 41/24 4 F 0 7 4 


41/50 




41/50 4 F 2 0 5 


C 0 8 J 9/26 


CEP 


CO 8 J 


9/26 CEP 




CER 




CER 




CEZ 




CEZ 






*b9* aS^cDS:7 OL (^ 12 H) a^HfcJS< 


f21)HW3&^ 




(71)fflSA 


000000206 










(22)ta^0 

n""' I— i 


¥fi£l34fllM 290(2001 11 29) 




lii D^8Mj*^/hEjil978#»C096 






(72)^W# 
























(72)56^ 










T^*re®mE#m«^ 8 #CD 1 ^g&n 
















*± 








=FSW«JRtEE#KHW|i 8 SO 1 =PfflHi 



















(54) K8W©£«0 #7LMM»aiK®Ui*J**3J;C/a«SMigSe 



(57) mm 

left}®?* C tWVt&X&toti&llMomMKEa&S 




mmi&tf 10-3000 oxsfxoxvv-mmzm 
& l t m-nsmv * y v - jgi&issiBiiSrm/jSc-t 5 is 
new y v-»«atsMo±wK:K# y v-»c*tr 
zmmtmx y L-ctt#»»T& y k# y v- 

yv- i: fg««s® fc a> t> * s st/i f** buib 

# y t-ic^-t zimMzstsmmmicmm Ljaojga 

Afre>i!|grr*XSfc, i&ETJ6fttf*J)ll*nftS9E^ 

* y v -mmmrnm t mvuzmm t a % awt**, 

»««Wi*±«8»cLflo*H«[«ffiK:«UT, 6 Ojg 
^T<Dft*T*»H?8t'NjtA*-&T^a-rSB9*« 1 KIB 

[!ij}fS3] it»t;l/D-x, *UXM 

K *y e^;l/T;l/n-;K *'J7 
5h\ * y -Y 5 b\ #'J75K-<5F, ^'J^ttf- >J 

?£. 

Cl§^4] tfyv-tf, K&5W43S 

§fi£# y 5 Kmiig{*-efe-5 i ~ 3 <o^-f nanc 

BB«©^?UIBI©»BEHJfi*ffi. 

K5i»fc, ^yv-rg^j&gpi:, 

©JSJWgfig&i:, *Uv-»«8Bffijfio±aJK:EIHSn 

*>Jv- JcfchT >J v- tc5ttf lt jg(«T' 

[^^©paBftittH^] 




(2) $#P,f] 2003-165128 

2 

[0001] 

KA^y+A^ft < , ^UO^?LS<OMAVJ^ < t^MT' 

[0002] 

ziiMxv^-mcDmmTjmtLTti.. mz-ii. #yv 
b88b&®?b&»h* j ?> mmmviw^mm^ \,xm^m 

JS-rs^ffi, *g B B B tt^y-7-^r®JgUfc$i:T--;H!Q 
a^fedft^TKJg^fc^^vSOS^Jg^fiKL^v^T- 

y v-jgfK«rS53gL*n5&S@n$ (* 'J v-jgiflEOjgJg 

[0 0 0 3] tUfBtB^JftStt. R8t/l/D-X, 

d?y*-#*-h % J^y t*-;l/7^n-;K # 

y 75 h\ # u s h, # y T 5 5 h\ * y i^te 
- y ^vft h <D3j< y v-jb^^7L«n*8!it-r a t % tc 

ftiflcK^^nTV^c 
[0004] ^Fwl^ 1 1 -3 1 06 5 8 ^fSKfi, ^ 

a®L^. «?g«tcjt«-ra<ii:^#®fra^y'f 

tX(f, H@^0. 0 1 — 10 MmOMiffiTL^W-ra^y 

{c*5V^S46TWfflT'fea o 13612 0 0 1 -3 2 

40 0 3 7 4 f^lfittt, AMai:*S u S<DS7LS<OllA^J^ 
£ < , ^?L@i3 it/^JLRflSg^A^-ft^ V-fS. h'M<D 

[0 0 0 5] 

«al^^fa?^i^^c^o^^T. asp, urn, s?L^ftifo^ 

[0 0 0 6] 
50 [^m^^-r^/c^O^©] 




3 

TSfcCi+^XF K^A±tCjgj«ttfitf 1 0-3 0 0 0 

JR<D±g«c K# U v - Ktt-T & k R# U v - tc » L 
k *»#tfr&45 «ttff HJB£9M£Etttc{ft 

y v-H%«f k k feK*««sw*»ai-r «x 

Sk. »««»HOSW»#SP*i8ai«-a:T^?LllMO 
•BB*fi»bS**IiBk. *?LK*yv-HI*^;l/b 
3^7Sftli+tXb K9A3^6««T*xak, is 

[0 0 0 7] Sfc. *f2Wfcfc* B»Rl*Ba^l/h=i>^ 
7£fcB* + XFF9Ak. *yv-»«flttft«k. * 
yv-»fflt8iSiMoilffBISE»k. *yv-»»8SfflH 
<0±ffltcffiH^ti#y v-tc*f-rs®«kK2Ky v-^c 

«urtt#f»Mfe*?>K*y v-jgis^^^^nn^ 

rgfcg k ffi«tt * itt* k 6 ft * ffi^ffi WB * ifitt W 

lc«*£rT SttttftHAttftdFks 

{bS««ik. ««*n^a«#yv-«*^]/h=i> 

[0 0 0 8] 

1) ^i/hjwi/'ca+txh F^Ak. #yv- 

»K^Mk«««Wlk^&**a«f**. 

2) #yv-*^ WB-fed/o-X. #U 

■msf. #yz^F>r^F. ^v^beruf>, 7 

*y X£8fflB& * ti & Ol»Kf*# y v - k <p 5 ft £ »ft> 
[0 0 0 9] 3) 3f#*#y-f SK**^ 

4) 3Byv-»**< % #y v-ksSyv-oiSJSksKy 

5) #yv-»»«f&«j&t % #yv-»«*iR«iLfcfB 




(3) ^gfl 2003-165128 

So 

[ooio] *awo*?LJiiioa«MBEeFttfc:ov>T 

F^A±(c4<y v-»ft*aaE*-frSo c(D>^y v 
*yv-»»o»a[*6*#] o~3oooo 

#>fX. »$L<tt5 0-1 0 0 0 0 4WX. ^#3: 
L< ti 1 0 0-5 0 0 0^X*T'$^o ®?Rtefi#3 0 
0 0 0WX^§i:-<;l/hay^7^/c^tXh 
1 vA±fc§S^8SS^-&/fcDKJ¥*i9-tcSH8|-rso^ 

ckA^HSKcftso-eiia-pttft^o »stt«*M ox 

J X*»T B §i k IT <0 £{£&T* * ft < ft D ff 

#y v-3b^»»+fci^— KB»*n+»K«*nrv^* 

il^O. 3~6 0li%, »SL<tt 1— 3 0li%T 

fc. *yv-»jK^« % *s-ft»»*««rr*eiafc:. 
#yv-(03P»«*v »«k3P»»fcdWK»Lr. 3 
0-5 0lI%t^^TfeJ:i/\ 
[0 0 1 1] JS— ft§WP*fS5fc*ttt«JE*y 

K:«»«ti*ck3V*gF3i7f»* 0 «IS*jSfikl/Ttt«IS 
ffiT'^fiWtc. »Sft£OiBA*IRlf*©T»*Ll,\, 

[0 0 12] ^l/hnV^^^/cti^^X h F9AttS 

fcffT4§*«tt«:*t560tf»S Sfc. *• 
JSSJkSc® LTt BXtttf « ti ft tons £SB « ^> 

l/^o ^/c. ^;l/h3WfeJ:tf*tX h K7/*ttl« 

»A^ft<^51fiJcftS*>OW»aT&So 

[0013] h 3 :v^7±KiffiS£2 n/ctf y v-jg 

htCj;oT^xBnTt^gP{fi[T*i3ilftt)tlSCk^» 
50 (4 1 -3 0 0 0 /irru <mcjf?3: L<« 1 0- 1 0 0 0 pi 



mourns**, wammffi ^mxo^^tm^tx 
tc mBtfis o o o fim*«iL*fc» 

M»^lftlO?L#IJlOiS-ttA^l[<ftoT?LS. 
[0 0 14] tME#Uv-»*SfBttMo±»»c 

[0 0 15] NG«««noA^tt, #y^-<D«» 

B*»m*-*fs»jfe*LT^*©-^ Ms?s^ffijg-r^ 

[0 0 16] ^fgH^C^Tte. ^H3^7f/c(i 

r*?L«*yv-B*«fa***. »b«*t?i4. 
»^H©*a»KA^^T^7L«#y v-H^wm-r 

^TUlKOBW^ILa. SSL*. flJg**2©MlJM» 
ttO^HftOTTBtaofco B»fc#»«©B«*c><^ 

[0 0 17] *«WU:*v>TW\ MIB«jf»«BB«[4' 

fe#y v-Bfc»r »j7w s/* 

6*?L«*yv-B*«rffl*-e:*ii4:A<pI«k**o t 



(4) ffl2 00 3- 1 6 5 1 2 8 

(5 

[0 0 18] Sfc. #fHBlc;te^T. -</l/hrj>^7£ 

fci4+txhK7Afc#'jv- 8sgB t mviumm t # 

h3^7$5l/^ + X h K7A^I^, 0. 0 1 
m/#— 5 0m/»t^Lt«Lt\ 0. 0 1m 

tfmmm mm®) o«sn<oB9H3b^*<a«o 

[0 0 19] *^WO»B«fcLTtt. 60BB*yv-o 

*»»*fettcin63f»!(it9 9. v 9~4 omm%tmm 

x#y-;K yn;V-;K ^V^d tf;l/7M/n-;l,& 
#y :/nt£ U>^y ^y-te 

[0020] ffimLrc&nnmiz, 

«fflfiSlfc»»tt. «»IB»B«*^«fmLfc^?L«H* 

50 ?LK#Bfi*S«{fcS*<5 0 «Jfi»£<L»»tt. i§Bi££ 
ffl»tt«^03b^y^-^LTttffi»tt**bftt>» 

[0021] Mfc. «jfiS£ffci8«fcLTt4. 

40 Tfc«fci\ «5fiffiSlt»!KJi:jf»L5:i/^^?LflJK«:IHI 
[0 0 2 2] ^;l/hn>^T£/cf4^Xh K9/***S 

y^-oaa^ffli/^fcSjfiioastCcfcoT. ^n^n^ 
so tto&jimmTi* 80-100 °c<omm^mr\ 




(5) 



^mcu^r 2 0 0 °C~ 5 0 0 •coiae 
¥BBtt*lRl±-r«ci:*<T7#*o «**W£#y>r^ F^ 

©wasse* tr >v->^-mr^^r-^.(D^t}^mif. 

$ fcBO«R»fto!IMa» tftWOr & fc » JR » r- > 

nw»^ii\ ^9t5c ticx o znnmrn mm jo 

[0023] ^n^^rffl^&ns^uv-^ ii 

£<. WBHz/i/u-x, #y*-#*- 
K *';tol/7;l/3-;k ^>J7^ F. *U>T5K. 

uiffl^acfctf-z?***^ B&tt* bssl ^-jsss 20 

3S*K*y-f 5 K*S^tt55SSl*y>r5 FiMM*tf«F 
[0 0 2 4] JUT. *y^-4:bT*y-f 5 KMIM*** 

H2N-R (R I ) m — A ~ (Rz) n 

ffi6RT;l/*;I/. ffi»77l/=i^>, /nd^>& 7jcK 

C±0. S. Co. SO2. SO. CH2. C ( C H3) 2 ^: 50 

[0 0 2 8] IWraS*^7 p ^>OS*Wa<t-&1*i:L 
Tte. 4. 4* ->7^^7x-;H-f;b (JUT. 
D ADE ^Hfcier , 3, 3' 

-4. 4 * -s;75yy7x-^x- r>l/. 3, 3* - 

4' -^7^/y7x-^x-f;K 
^77x-U»7^> (JUT. P P D A^BgfB*T^C 

[0 0 2 9] gcfc. Mf2©^7^>/S#£LTte. v>7 40 
try y'>tfeott<J:<, ^tetflfcifi. 2, 6-v 7 

z^ytry>*>. 3. 6-^z^ytry->*>. 2, 5- 
^T^y try 3, a-*jt^s try^v&Htf* 

[0 0 3 0] MEO-r h5*;l/#>SWt»i:LTtt. » 

*tf3, 3' , 4, 4' -b*7x-/l/fh7*M:>| 
-fttzkW (WT. s-B P D A ^PfcfEf 




1$B8 2003-165128 
8 

ff7*M>M»i:i;7r/^ »2L<tt 

>T ^ FftflWtt 8 0 %JU±. #}glcfi£j 9 5 %JU±<D» 
[0 0 2 5] tti&tflM * FffiR{*<D»»fc ITffll^ 

^rUrg^te. /^^ud7x/-/1/ (pcp) . N-y 
^;i/-2-tray f> (nmp) . try v 7 :/. n. n- 

^Wth7^H (DMA c ) . N, N-v^^U 
*;I/A7=K (DM F) . ^y^/bX;l/*4^>F (DM 
SO) . fh7^f;Hi, 7x7-;k 

[0 0 2 6] HulB^^h^^/U^^^^^Z^^fig 

*t&tt£[ ( 3 0 °C. m& : 0 . 5g/100mL NM 
P) #0. 3JU±. iCO. 5 — 7T**S#y>f ^ Fhu 
!8i**S!iB^nSo £/c. «-&*»8 0°CJU±<Di&KT 

fec^o/cS^, gp^w^rasuT-r = Fibb/c#y 

FTOK»^15fii*n*. 
[0 0 2 7] MIBOv^T^^tLTfi. #J;Uf. 
(1) 

R' -NH2 ( 1 ) 

t*7x-;I/rh7^M>i37J<W^ L^tf. 
3. 3' , 4 t 4* -Xte2, 3, 3* , 4' -^7x 
-;l/f h7*^K^ $>&l/^£3, 3' , 4, 4' - 
3^2, 3, 3' . 4' -tf7x-;bff7AMy| 
OttSfclif ti 6<Dxxr;H!»»t*6 o T t J:^ e tT 
7xr;l/fh7^M>M^ ±IB^&e7 x-;l/-r 

[0 0 3 1] t/c. ±EOrh7*;Ky»«»tt % tr 
D^U^H, 3, 3* . 4, 4' -^>y7xyyr 
h^£/l/#;y^. 2, 2 -ex (3, 4-S>*/l/#*-$/ 
7x-;W /D^X tTX (3, 4-^*7l/tf*$/:7x 

X/l/*:/. ex (3, 4-^mi/7x- 
tlX (3, 4-^m^7xr/I/) 

-r ; WkR»lta: if O-r F 5 * >igT^7 Tt><t 

F7*/i/>fyi, ss^ti^ne^iim a 

^fctixxx^Wb^ft^ifOflgireSe-r F^*;U^>K 
ST. ±-rF7*;l/#>»J«»«C«LT 1 o^e;u%JU 
T. ^tc5-t;U%JUT09J-&T*B^^xT^J:i/^ 
[0 0 3 2] TfflK©#U-f 5 FffiBtttt. Bu8EW«iS!« 
tCO. 3-6 011%, #$L<te 1 -3 oaffl%£Of»J 

*TW*LT#y>f5 FH9«f*»«»c»ns^n« («a 



-5- 




9 

/hSi^s ia5SLfc^?LKIK07-f;l/ASSfiA<fiT-rs 
ot*8it'ft<. 6 0Sfi%i:t)^:^VN^mrS5WJaiiS 
*«b<»*tt«* < w<at>Tijsaffiw»L<ftsu ^ 

*Uv-»tttt»5aa»»0B*T«* 1 0-3 0 0 0 0 
#^X> £?£L<te5 0— 1 0 0 
L< fi 1 00—50 0 0#-<XJC^S^MET**So 
[0 0 3 3] ^'JV-gilC^ jS«(Di^-14* 

3 0-5 0lI%tf»SU> o imtittLTli. 

tf. n-7n;^/-;k ^V^V -;l/ft HOKJR 

^>;xfuy^U3-;K yy-try>ft£<z> 

[0 0 3 4] Sfc. tME©#yv-»«fctt. 

a. jbshu. swirl stttoik sfeg'j 

<t tf*B*#tt±SBtf "J ^ FiM8f*fc8feta b T fe <fc < . 

[0 0 3 5] *»WJC*3V>T. ^bh3>^7l/cW 
[0 0 3 6] fit, *0*y^-»*8lEjffiMO±«»c 

)W V y d; V - ^OSiS 3 - 5 

yy^y v*ifOJlBffiSl^ffliT;l/3-;ua:4f^ 

»* li\ immimzzx y -y 5 matmmvmsm 

[0037] ^-lt, vmmtmik&mmtfrioKzm 
y v-tc*rr *#8«*«€r*B«£»» u 

fio»H*4>*»»*-*T#y-f = F«L«#yv-« 

z>o c<DMmm<DimmtLx. ±e©#y>f5 fumk 

(*0#8M*V^&n*o iHBJmcJB^&nS5P8»4: 
<. 7-trF>. x*/-;K n-yD/^-/-;K -YV 




(6) EfBH 2003-165128 

SJKtf 5 0BB%J:!>£<&*2:* #y-f5FI0 

[0 0 3 8] #§jg?c^ttiT% at>T^feS» 

£ Q L«M^jt*{t JBBffi£ffl^fcfc<D£Hi;8 

ft<K 3^H«i:«31fi«fb«3&ttffl-ef?*OT»*L 
[0 0 3 9] *«WJC43^T»5n«*y-r^Fti|Btt: 

*^&3Q:s^?lk]k«. tnmmmfrz-Dxm^^ Ffb^n 

T*U-<5 F^JLWKfcStiSo <fc#-f 5 Fftefc-f 5 
FfbT'^&tf. f»>f 5 Flb-rs^jSTtiXS^lSStlca: 

4ncx 250-500 °c-e 5 — 60 friajsftjasi-r S C £ 
[0040] jmc. ^nm(o^nnm<DmmmmmK 

.kotttiBfS. *JRSM<05ia»JBSEH»H l 
^C;l/hzi^7'feSl/>tt*-VX F F5i»2<D±lc#y v 

so -mmi&&&3£. #vv-mmsm<DmmmaB4 

T S »JK K# y v - ic» L T 8«-r * D R# y v 

ft cassis 5 . jg@*gra 6 Kowssaefl: 

[0 0 4 1] Bd83<D^I/h3>-^7feSV^i*irXF F 
h$fc»F7^f6FSLt^. 

[0042] H3iEo^yv-jg?fiflt*ea53ii. #yv- 

l^T^ 1 OfrZ^jlhzils^T&ZWtZ-^Xh F 

^yv-»?S*iR|flLfc«BB«nfcS«K:*{* 
»* L < fc«ia*#Xft 2<D*«teiM** 

50 SALT— «<Dff*»c«fcoT#y v-8JK*— ^8SjBT 



-6- 




1J 

h Oifs^fpj F -5 Xt~ S «> h £ V>>b\ 
tOiB^fpl^— ^OipgT^— fcgtS&^ns tCffBlT* 

* * x f f ^ a tc o t l t mmm&ffl 3 *c .fc 0 r 

[0 0 4 3] SOIEOflWMBSIW 4 li, 
Mfi-T * fc «> ic ^ F Tffi^WA fcf d - ;V WriSlffi£: 

Tt^Tfefllteai/^ ^i/hD^7±©^'jT-igi8[ 
*«ffi2*Uv-»*8!Eail©±fca»*ti*J:3K:»J« 

[0045] KKfiHjieues5tt. xyu-# 

S (05) . /X;U75r^ (06) Sfcttu-/i/»fl>#5K 
(0 7) ft^»*L^ 0 x:/b-#5m. 

[0046] s/c. *«0§0aix8^n?tt. 




(7) 1#BH 2003-165128 

12 

[0047] ^/c. *«woaJK»jB«HTtt. mmm 

^^^^{fcr^nr^^tlT^So ^HaW 
S ft te* * X F F 5 A t * U v - &ffi<D9KSS£ £ 

i»HI*«CJ:5»!:«|J««tiT«>J:t^ m^Ml*. USt*> 
30 [00 4 8] l/c, *^O^BtC^30^Tt4. 0 2*5ct 

at. mftmffimmmicftLTmw**x.z<D?o. 0 1 

[0 0 4 9] £/c, *»«BOi6HJC*5l/>T«. 
/l/^fflU^T^iSfei^C^^nSo COB, 01— 0 4tc 

[0 0 5 0] «5S££{fci8MM7 «\ »H«TJgfiK*ti 
50 /£:^K«ifi«:HS-r«fc«>(0«T*a&So SHTTSiSa 



-7- 




13 

[0051] m^ntc^umms^ mim.m%$Rif/ 

[0 0 5 2] ^ST% ^fc(iiP^L/cmiT% ffi 

«JLTfc<fct/\, 3£#7Si£fck. ^14 2 

^TM. 0-2. 0fl58fi#J?3:Ll\, 
[0 0 5 3] *«WfC<toT. ^fc#SL<t4£?D*W 
1 5 — 8 0%. ¥i^7Lg^0. 0 1 — 10/im. SSWJ 

icosffifr e «ft # a»ttE«©affis t*»«e l t 

fc> *«W^J:oT»&ti*^?L«Ht4ffi?L*^K< L 
[0 0 5 4] 

iSi. #?IWU:*3^T\ ^?LSSico?LS. 2«««4^<0^r 

*»» J: D #»fc 0 Jta£<D S a (4*Lffi»W5ffi*** 

««(CV) **»ft 0 oli«N& Xnti&¥£jffi 

¥£tfLg=2X (S a/K) 1/2 
C V (%) = (o/Xn) x l 0 0 

[0055] ^m&wmmtts±xsmhmmmm<D 




(8) KFBB 2003-165128 

[0 0 5 6] iHMS : J I S P 8 1 1 7 lc*Pi;T»J5£ 

Lfc. ifili:LTB^-i/-f>y^~^- (X 

nu B5»6 4 5mm 2 <DP37LtJ:»^^o flfBM 5 6 

ssiooc c*<aa-r*SFMSr«!isu 

[0 0 5 7] S?L* : JJim<Djz1*3[\zymitt»(DM 

LfcML DJ4B*?L>«***r**Uv-ft*-e* 

W*tf3f»«S#lJ-f S FT*t4 1 . 34hb/c 0 
£?U£= (l-W/ (SxdxD)) xiOO , 
[0 0 5 8] 1 

f h7ijM«^Lts~BPDA^ >>7^> 
^^LTPPDA^fflt\ S-B PDAKl^T^P P 
D A (D^lVtktifi 0 . 9 9 6TfiOM^yv~^O^H" 
20 filial 5fiB%U:&££-M;:NMPtC?gB?U iSS4 
0°C. 6^fi-&*43C«coT*'J>r^ FeuIRffiSfK* 
ifco # U 5 FMKf*S«(0««ttfitt 2 3 00^ 

L/co Cft*F-:/S«fcLTjai^fco 

[0059] nt&m i 

jo y>T5 F«8fflf*®ift^^#^^^^J:^fi:ft^ii 
#k g**X*2. 5 k g/cm 2 lCiDjELTT£V£: 

a«©ff£;&2 0 0 pmlcWfibifeo xfUv^Un- 
;l>5 5ii%i:DMAc 4 5M%fr6&£i&&ig?fcfr 
B50xyi/-«BK:J:!)lc#iJ 
^ FWfffifl«»?ftffi<0±SS»cB«RbTffl[»»2 0 0 /i 

mtrnMsmmommm** iajgo a co7jc^»^c ) n/'c 

^@?S«*tc}iA L 5 »IB*HiS**^ F 3 >^7f4 
Jlf5Lfco |H]B#tCfS^ffiS/l^®aiL. SKCD-/I/1 0 
ic J: o T F C4MS?S 7 & § I * tt)£ ti)0tU^TrgJS 2 

[0 0 6 0] ^tc. *y>f 5 FmK^7LHH(4. ^ 
50 +»ttBMTM-RVirvf->'*-fc:J:OHffiLTtt&ifti: 



-8- 




15 

ffl^3 o#BrKi3i;£*T*»iu £r<^T4oo°c<D^ 

[00 6 1] »5tife#»J^SK^7LHMtt. £3ft9M 

nm*. i . 4 /i m £ i . o \i mx% wm<o^^M 
com*. mmmz&mtLT 4 o fc 0 ^?Lfi 

0 %Tfet>teo »R«ffit0 3 FiQffi?LraK«tf 1 - 4 p 

[0 0 6 2] Mlc. »mGBL^U^SK»7IJ«« 

\i mt«a^ 1 . 1 %T£o/c 0 ¥iS3SMS« 2 9 
18/ioocc, mhm$&3. 4 %. *ra3SWstt6 
4%. g»«»#4. 5%T*6ofco MBO¥^S?L 

[0 0 6 3] 
[SI] 





AH 


9K£ 






(n m) 


(BVlOOoe) 


(%) 


) 


50.9 


301 


59 


2 


52.6 


290 


87 


! o 


51 6 


285 


65 


4 


51.8 


300 


59 


5 


52.6 


2*3 


60 


e 


52.4 


274 


64 


7 


52.4 


288 


67 


a 


62-5 


296 


64 


9 


52.7 


289 


61 


10 


52.8 


303 


64 


It 


53.0 


304 


66 


12 


52.8 


278 


68 


13 


52.5 


296 


64 


14 


52.0 


303 


63 


15 


52.9 


2*2 


66 




5^.4 


291 


64 




0,56 


9.78 


2.81 




1.1 


3.4 


4.8 



[0 0 6 4] 




(9) ¥fffl2 003-165128 

16 

mmm&m.mic£r>r. mm. urn, &mMtiim&m 

[0ffi<Dfgi|i&U4BJ3] 

[0 2] B 2 (**afP30£7L18l£QS^j^BO£% 

mm<o—zxommm t* & s „ 
[03] 0 3 ii*¥%W(n&Tinwi<omm.mmmw(r>nM 

[0 4 ] 0 4 «*%B^(D^?LM^£DM^^3i^gC0^)}S 
[0 5] 0 5 »*^<0^?LWgt(D]iffi«3&iSB<0»E« 
[0 6] BI6»4:»qSO^7L3Ui<0aeEHSB»ll<0ffi« 
[0 7 ] 0 7 »4c»«O^7LSR(0a^H3&SEBO«c« 

[??^©att^] 

1 -.mmmm 

2 : ^;Uh3>^7'3:;rc«*-V'Xb K^A 

3 : JK»JT-W««ieaj 

4 r^JPHSSP 

5 : mxsmmw£» 

5 - 1 : 

30 5-2 : /X/WS 
5-3 : ^fi5n-/l/??i£ 

6 : mmmrn 

7 :«|£££<bS8Ht 

8 : znnxw-m 

9 : #fl!Dn-;l/ 

1 0 : J X;l/&SWiT £V 
l l : dTAn-;l/ 
l 2 



-9- 



(10) f&ffl 2003-165128 





-10- 




[0 4] 




>- 



(12) 



2003-165128 



[05] 





(51) Int. CI. 7 
// B 2 9 K 79:00 
C 0 8 L 101:00 



F I 

B2 9K 79:00 
C 0 8 L 101:00 



T-73-K mm) 



(72)5293* AM St 



F £ — 4F074 AA02 AA38 AA42 AA70 AA71 

1 ^SPH AA74 AA87 CB33 CB34 CB44 

CC02Z CC04Z CC28Z 
4F205 AA40 AC05 AG01 A620 AH03 
AR17 GA07 6B02 6C07 GE22 
GF03 GF24 GF29 GN18 GN22 
GN29 GN30 



-12- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



